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1.1 C C $\mathrm{P}^{1}$ $X-^{\pi}C$
– $\mathrm{P}^{1}$
12 $X-^{\pi}C_{\text{ }}X$ $C_{1}$ $X$ F (X $-^{\pi}$
$C,$ $C_{1},$ $\mathcal{F})$ $(*)$ $C_{1}$ $X-^{\pi}C$
$(*)$ F $C_{1}$ $C_{1}$
1.3 $\bullet$ $m$ M 1 M
$_{M}$ F
$S(\mathcal{F})=$ { $x\in M|(_{M}/\mathcal{F})_{x}$ $m-1$ OM,2 }
2 $S(\mathcal{F})$ F singular locus
$\bullet$ $\mathcal{I}\subset \mathcal{O}_{M}$ M subvariety $N$
F $\mathit{4}\mathrm{V}$ $\Leftrightarrow^{\mathrm{d}\mathrm{e}\mathrm{f}}$ $\mathcal{F}\mathcal{I}\subset \mathcal{I}$
12 (
[Ha] )
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221 $\bullet$ C $X-^{\pi}C$ C 2 $\mathcal{E}$
$X=\mathrm{P}(\mathcal{E})$
$\bullet$ C 2 $X_{1}=^{\mathrm{p}_{(}\mathcal{E}_{1})}-^{\pi}C$ $X_{2}=\mathrm{P}(\mathcal{E}_{2})-^{\pi}C$
$X_{1}$ $X_{2}$ $\Leftrightarrow$ $\exists L$ : $C$ $\mathrm{s}$ . t. $\mathcal{E}_{2}=\mathcal{L}\otimes \mathcal{E}_{1}$
$X=\mathrm{P}(\mathcal{E})$
$\mathcal{E}$
22 $X-^{\pi}C$ $X=\mathrm{P}(\mathcal{E})$ C 2 $\mathcal{E}$
$\mathcal{E}$ 2
1. $\Gamma(C_{!}, \mathcal{E})\neq 0$
2. $\Gamma(C, \mathcal{L}\otimes \mathcal{E})=0$ for any invertible sheaf $\mathcal{L}$ with $\deg \mathcal{L}<0$
$e:=-\deg \mathcal{E}$
X\rightarrow \rightarrow C
$0arrow \mathcal{O}_{C}arrow \mathcal{E}arrow \mathcal{L}arrow 0$
$\deg \mathcal{L}=\deg \mathcal{E}=-e$







L 1 1 $\mathcal{E}$ 22
2) $\Gamma(C, \mathcal{E})$
$0arrow \mathcal{O}_{C}arrow \mathcal{E}arrow \mathcal{L}arrow 0$
$Xarrow C\pi$ ( )
$c_{0}$ $X\piarrow C$ f 1 $c_{0}$ $f1\mathrm{h}X$
X $\in \mathrm{H}^{1}(x, \mathcal{O}_{X}*)_{\text{ }}$ 1Chemm $\in \mathrm{H}^{2}(X, \mathrm{Z})$
$C_{0},$ $f$
$0arrow \mathrm{Z}arrow \mathcal{O}_{X}arrow \mathcal{O}_{X}^{*}arrow 0$
$arrow \mathrm{H}^{1}(X,\dot{\mathcal{O}}^{*})xarrow \mathrm{H}^{2}(X, \mathrm{Z})arrow \mathrm{H}^{2}(X, \mathcal{O}_{X})arrow$
$\mathrm{H}^{2}(X, \mathrm{Z})=\mathrm{Z}C_{0}.\oplus \mathrm{Z}f\simeq \mathrm{Z}^{2}$ $\mathrm{H}^{2}(X, \mathcal{O}_{X})=0$
$C_{0},$ $f$
$C_{0}^{2}=-e$ , $C_{0}\cdot f=1$ , $f^{2}=0$
$X$ $C_{1}$ $a,$ $b\in \mathrm{Z}$
$C_{1}\equiv ac0+bf$
$a,$
$b$ ( $\text{ }\equiv\text{ }$ $X$ numerical equiv-
alence )
24 $c_{0}$ $Xarrow\pi C$ X $C_{1}\equiv aC_{0}+bf$
1. $e\geq 0$














$P$ $(U;(u, v))$ $p=(0,0)$
$C_{1}\cap U=\{(u, v)\in U|v=0\}$









$C_{1}$ $X-^{\pi}C$ 2.4 $a>0$
24 (cf. [Sal] pp.622-623 Main Theorem 21)
41( ( 1) ) X\rightarrow \rightarrow C F
$C_{1}\equiv aC_{0}+bf$
) $e=0$ $b=0$ ( $\mathcal{E}$ )
) $e=0$ $b=0$ ( $\mathcal{E}$ )
$’\backslash )$ $e<0$ $b= \frac{1}{2}ea\in \mathrm{Z}$ ( $\mathcal{E}$ )
3
) ) $(\ovalbox{\tt\small REJECT}\backslash )$ cf. [Su] $\mathrm{p}\mathrm{p}.310_{-}311)$
61
5 )
$\mathcal{E}=\mathcal{O}_{C}\oplus c$ $\deg \mathcal{L}=0$
C $\{(U_{\alpha};z_{\alpha})\}$ flat cocycle
$(L_{\alpha\beta})\in Z^{1}(\{U\alpha\}, \mathrm{C}\cross)$
$\pi^{-1}(U_{\alpha})\simeq U\alpha \mathrm{P}^{1}\mathrm{X}$ \mbox{\boldmath $\zeta$}
$\zeta_{\alpha}=L_{\alpha\beta}\zeta\beta$ on $\pi^{-1}(U_{\alpha})\cap\pi^{-}1(U_{\beta})$
\mbox{\boldmath $\pi$}-1 $(U_{\alpha})$ \mbox{\boldmath $\zeta$}\alpha $=0$ \mbox{\boldmath $\zeta$}\alpha $=\infty$
$X$ D0 $D_{\infty}$
$D_{0}$ $c_{0}$ $\otimes \mathcal{E}$
Do $D_{\infty}$
51 $\deg \mathcal{L}=0$ $\mathcal{L}^{\otimes n}\not\simeq o_{c}$ for $n\neq 0$ $C_{1}$
$C_{1}\equiv mC0$ $\Rightarrow$ $C_{1}\equiv C_{0}$
$C_{1}=D_{\mathrm{Q}}$ $C_{1}=D_{\infty}$ Do $D_{\infty}$
$\mathcal{L}$
4 12 ,{ $)$
$C_{1}$ $C_{1}\equiv aC_{0}$ $C1=c0(=D0)$
$C$. 1 ( 2 [Sa2] )
C $\{(U_{\alpha};z_{\alpha})\}$
$dz_{\alpha}=d_{Z}\beta$ on $U_{\alpha}\cap U_{\beta}$
$L_{\alpha\beta}\in \mathrm{C}^{\mathrm{x}}$ $\pi^{-1}(U_{\alpha})\text{ }\ovalbox{\tt\small REJECT}$ \mbox{\boldmath $\zeta$}\alpha $\frac{\partial}{\partial\zeta_{\alpha}}$
global \theta , $\eta\in\Gamma(X, \Theta_{X})$
$\theta|_{\pi^{-1}(U)}\alpha\frac{\partial}{\partial z_{\alpha}}=$ $\eta|_{\pi^{-1}\mathrm{t}U_{\alpha})}=\zeta_{\alpha}\frac{\partial}{\partial\zeta_{\alpha}}$
$c\in \mathrm{c}_{\text{ } }\theta+c\eta\in\dot{\Gamma}(X, \Theta_{X})$
$\mathcal{F}_{\mathrm{c}}:=O_{X}(\theta+c\eta)\subset\Theta_{x}$
$C_{1}=c_{0}$ ( $1^{\mathrm{s}\mathrm{a}2}]$ PP.296-297 Main
Theorem 2.1.)
62
5.2 ( ( 2) ) $C$ 1 $\deg \mathcal{L}=0\text{ }\mathcal{E}=\mathcal{O}c\oplus \mathcal{L}$ $\mathcal{L}^{\otimes n}\not\simeq$
$Oc$ for $n\neq 0$ 12 F $\mathcal{F}_{c}$
6 )
C 1 E $\deg \mathcal{L}=0$ $\mathcal{L}$
extension





2.3 $\mathcal{L}\simeq O_{C}$ $\mathcal{E}$ extension
$0arrow O_{C}arrow \mathcal{E}arrow \mathcal{O}_{C}arrow 0$
2.3 –
C( ${\rm Im}\in \mathrm{C}\backslash \mathrm{R}$ $2\omega_{1},2\omega_{2}$ lattice
$C=\mathrm{C}/(\mathrm{Z}2\omega_{1}+\mathrm{Z}2\omega_{2})$









$(2\omega_{1,2}2\omega)$ Weierstrass $\wp-$ \wp
$E_{VU}:=[_{0}^{1}$ $\frac{1}{\wp’(z),1}]$
$Evu\in\Gamma(U\cap V, \mathcal{G}\mathcal{L}(2;Oc))$ $C$ $\{U, V\}$
$U\cross \mathrm{C}^{2}$ $V\cross \mathrm{C}^{2}$ $(U\cap V)\cross \mathrm{c}^{2}$
$U\mathrm{x}\mathrm{C}^{2}$ $V\cross \mathrm{C}^{2}$





– C $Earrow C\pi_{E}$
$: \zeta_{U}=\frac{\lambda_{U}}{\mu_{U}}$ , $\zeta_{\mathcal{V}}\cdot=\frac{\lambda_{V}}{\mu_{V}}$




C $X=\mathrm{P}(\mathcal{E})arrow C\pi$ $\check{\mathcal{E}}=\mathcal{O}_{c}(E)$
\rho U $=\zeta_{U’\rho_{V}=}-1\zeta_{V}-1$ $\pi^{-1}(U)$ \rho u $=0$ $\pi^{-1}(V)$
$\rho v=0$ $x\text{ _{ } }.,:\text{ }$
$C_{0}$ $C_{0}^{2}=0(=-e)$ $\sim$
6.1 $X$ $C_{1}$.
$C_{1}\equiv nC_{0}$ $\Rightarrow$ $c_{1}=c_{0}$
$c_{0}$
4 $\iota\supset$ ) 12
$C_{1}$ $C_{1}\equiv aC_{0}$
$C_{1}=^{c_{0}}$
$\pi^{-1}(U)-\llcorner$ $\rho_{U}^{2}\frac{\partial}{\partial\rho_{U}}$ $=$ $- \frac{\partial}{\partial\zeta_{l}}$
$\partial\zeta_{U}$


























$\wp’(\omega_{3})=0$ , $\wp’’(\omega_{3})\neq 0$
$, \frac{\wp(x)}{\wp’(\omega_{3})}-\frac{\wp’’(x+\omega_{3})}{\wp’(x+\omega_{3})^{2}}$
$0$ \theta $\in\Gamma(X, \ominus_{X})$ $k\in \mathrm{C}$
$\mathcal{F}_{k}:=\mathit{0}_{x(k\sigma}\theta+)$
$c_{1}=c_{0}$
([Sa3] Main Theorem 1.0.)
62( ( 3) ) 12 ) $C$ 1
F $\mathcal{F}_{k}$
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